Cedrela sinensis JUSS. (Meliaceae) has been used in mainland China and Korea as a traditional medicine for the treatment of enteritis, dysentery, and itching. Previously, from the seeds, leaves, stems, and cortex of this plant, we reported on five obacunone-type limonoids, 1) twenty-three apotirucallane-type triterpenoids, 2) and seven gedunin-type limonoids.
). The 13 C-NMR spectrum indicated the presence of eight methyls, seven methylenes, nine methines, and seven quaternary carbons ( Table 2 ). Analysis of the HMBC spectrum revealed the presence of a tertiary methyl group at C-13 and a double bond between C-14 and C-15 (Fig. 2) . The location of the methoxyl group was shown to be at C-21 by the HMBC cross-peak between C-21 (d C 109.5) and the O-methyl protons (d H 3.35). Further analysis of the 13 C-NMR and the HMBC spectra demonstrated the presence of a carbonyl group at C-3, and three hydroxyl groups at C-7, C-24, and C-25 (Fig. 2) . The relative stereochemistry of 1 was determined on the basis of NOESY experiments (Fig. 3 
H-
1 H COSY spectra demonstrated that 2 and 1 had the same gross structure (Tables 1, 2 ). The differences observed between them were that 2 gave an NOE correlation between H-21 and H-23, which was not seen in 1 (Figs. 3, 4) , and that the 13 C-NMR signals of C-17 and C-21 in 2 (d 52.5, 104.6, respectively) were considerably upfield when compared with the corresponding signals in 1 (d 57.6, 109.5, respectively), whereas that of C-23 in 2 (d 78.9) was slightly downfield shifted compared with that in 1 (d 77.0) ( Table 2 ). These facts indicated that 2 was the epimer of 1 at C-21.
2) NOE correlations between H-17/OCH 3 -21, H 3 -18/H-20, H 3 -18/H-21, and H 3 -18/OCH 3 -21 indicated that 2 possessed 20S, 21S, and 23R configuration. From these observations, the structure of 2 was determined to be as shown in Fig. 1 C-NMR spectra of 3 showed close resemblance to those of 1 except for the resonances of ring-A protons and carbons. The difference noted between 3 and 1 was due to a senecioyl ester side chain, whose location was determined to be at C-3 by the crosspeak between C-1Ј (d C 166. Thus, the structure of 3 was determined to be as shown in Fig. 1 6 Hz) signals suggested that in 4, H-3 was b-oriented and C-21 had the S configuration. Thus, the structure of 4 was determined to be as shown in Fig. 1 .
Compound 5 was isolated as an amorphous solid. Its molecular formula was determined to be C 35 H 56 O 6 from the [MϩH] ϩ peak at m/z 573.4123 (Calcd for C 35 H 57 O 6 , 573.4155) in the HR-ESI-MS. The NMR spectra of 5 were very similar to those of 3, except for the resonances ascribable to the side chain at C-17. Compound 3 had an acetal methine group at C-21, whereas 5 had a methylene group (d C 70.1, t) at C-21. In the HMBC spectrum of 5, the correlations between the methine carbon at d 86.6 (C-24) and the methylene protons at d 3.44 (dd, Jϭ11.6, 2.5 Hz, H-21a) and d 3.99 (d, Jϭ11.6 Hz, H-21b) suggested that C-21 was linked to C-24 via an oxygen bridge to form a cyclic ether. The coupling constant (Jϭ9.0 Hz) between H-23 and H-24 suggested their anti-periplanar relation. The NOE correlations detected between H-17/H-21b, H-17/H-22b, H-17/H-23, H 3 -18/H-20, H-20/H-21a, H-20/H-22a, H-21a/H-22a, H-21a/H-24, and H-22a/H-24 revealed that the configuration at C-23 and that at C-24 were both R (Fig. 5) . Thus, the structure of 5 was determined to be as shown in Fig. 1 .
Compound 6 was obtained as an amorphous solid. From the [MϩH] ϩ peak at m/z 591.4304 (Calcd for C 35 H 59 O 7 , 591.4261) in the HR-ESI-MS, its molecular formula was determined to be C 35 H 58 O 7 . The NMR spectra of 6 were generally similar to those of 5, suggesting that 6 was also a triterpenoid of the same series. However, the signals of C-26 (d 67.9), C-2Ј (d 43.8), and C-3Ј (d 25.8) in the 13 C-NMR spectrum of 6 were observed as hydroxymethyl, methylene, and methine carbons, respectively, whereas the signal of C-26 in 5 was of a methyl carbon (Table 2) . Thus, the structure of 6 was determined to be as shown in Fig. 1 .
Compound 7 was isolated as an amorphous solid. Its molecular formula was determined to be C 31 H 50 O 5 from the [MϩNa] ϩ peak at m/z 525.3531 (Calcd for C 31 H 50 O 5 Na, 525.3556) in the HR-ESI-MS. Its NMR spectra generally resembled those of melianodiol 4) suggesting that 7 had a tiru- callane-type skeleton. Analysis of the HMBC spectrum revealed the presence of a carbonyl group at C-3, a double bond between C-7 and C-8, a tertiary methyl group at C-14, a methoxyl group at C-21, and two hydroxyl groups at C-24 and C-25. showed that the configurations at C-21 and C-23 were both R, and that at C-20 was S. From these observations, the structure of 7 was determined to be as shown in Fig. 1 . 9 ) implied that C-21 of 8 had the S configuration. Thus, the structure of 8 was determined to be as shown in Fig. 1 .
Compound 9 was isolated as colorless prisms. Its molecular formula was determined to be C 35 H 52 O 6 from the [MϩH] ϩ peak at m/z 569.3811 (Calcd for C 35 H 53 O 6 , 569.3842) in the HR-ESI-MS. The NMR spectra of 9 were generally similar to those of sapelin E acetate.
5) The only difference between them was that 9 had additional signals due to C-1Ј (d 109.0), C-2Ј (d 26.9), and C-3Ј (d 27.5) carbons that formed an acetonide between the C-23 and C-24 hydroxyls. Treatment of 9 with boron trifluoride diethyl etherate in MeOH-H 2 O afforded a product that was shown to be identical to sapelin E acetate from its spectroscopic data. The structure of 9 was confirmed by an X-ray crystallographic analysis (Fig. 6) .
Compounds 10-15 were identified as sapelin E acetate, 5) grandifoliolenone, 6) azadirone, 7) bourjotinolone A, 8) piscidinol A, 9) and hispidol B, 10) respectively, by the analysis of their spectroscopic data. Full 1 H-and 13 C-NMR data for 10 and 11 are provided in Experimental.
Compounds 1-15 all showed moderate cytotoxicity against P-388 murine leukemia cells, with IC 50 values of 5.2, 5.2, 8.4, 9.3, 5.9, 4.9, 4.8, 9.9, 9.3, 3.8, 4.2, 4.2, 6.8, 3.3 , and 5.2 mg/ml, respectively.
Experimental
General Experimental Procedures Melting points were determined on a Yanagimoto micro-melting point apparatus and are uncorrected. Optical rotations were measured on a JASCO P-1030 digital polarimeter. UV spectra were taken on a JASCO V-530 spectrophotometer, IR spectra on a JASCO FT/IR 620 spectrophotometer, NMR spectra on a Bruker DRX-500 spectrometer at 300 K, and mass spectra on a Micromass LCT spectrometer. Preparative HPLC was performed on a Shimadzu LC-6AD system equipped with a SPD-10A UV detector (at 205 nm) and a reversed-phase column, Wakosil-II 5C18HG prep (5 mm, 20ϫ250 mm), by using a mixed solvent system of MeOH/H 2 O or MeCN/H 2 O, at a flow rate of 10 ml/min. X-Ray single crystal analysis was carried out on a Mac Science DIP diffractometer with MoKa radiation (lϭ0.71073 Å).
Plant The CHCl 3 -MeOH (1 : 9) fraction (28 g) was crystallized from MeOH to give crystalline gedunin (7.2 g). The mother liquid was subjected to HPLC using MeOH-H 2 O (80 : 20) to afford five triterpenoid-containing fractions, each of which was subsequently purified by HPLC using MeCN 
